Inventor: Kunihiko Nakamura et al. 
MECHANICAL RESONATOR 
Atty. Docket No. MAT-8706US; Customer No. 23 122 

List of References in the Drawings 

1. BOTH -END -SUPPORTED TYPE VIBRATION BODY 

2. ELECTRODE 

3. 3a, 3b. INSULATION LAYER 
4a, 4b CONTACT 

5. FLUORORESIN PARTICLE 

6. ELECTROLESS PLATING FILM 

7. FIXED END 

10. SUBSTRATE 

11. SACRIFICIAL LAYER 

12. ALUMINUM 

13. 13a, 13b VIBRATION BODY 

14. ELECTRODE 

21. CANTILEVER TYPE VIBRATION BODY 

22, 22a, 22b ELECTRODE 
23 INSULATION LAYER 

15. FINE HOLE 

16. ANCHOR 

101, 102. BOTH -END -SUPPORTED BEAM TYPE VIBRATION BODY 

103. JOINT BEAM 

104. INPUT LINE 

105. OUTPUT LINE 

121. AL-LONG REGIONS OF FROM ELECTRODE BOTH ENDS 

141. AL INSULATION REGIONS OF FROM AN ELECTRODE CENTER 



10/538319 



1 



Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23122 



10/538319 



FIG.l 




FIG.2 




X 



Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23122 



10/538319 



FIG.3 




Inventor Kunihiko Nakamura eta!. ^^n/CiSQ^IQ 
MECHANICAL RESONATOR * JLU/?^O^X7 

Any. Docket No. MAT-8706US; Customer No. 23 122 *■ 



FIG.4 



1 I 
= 6.3x10"' [F/m] (y = 0) 




|AC/A3;| = P-SxlO-" [F/m] (y = 0) 



/^\AC/Ay\ = 3.1x10-' [F/m] (y = 0) 



-1.0 -0.5 0 0.5 1.0 

VIBATION DISPLACEMENT y [nm] 



FIG.5 




/ \AC/Ay\ = 4.7 x 10"^ [F/m] (y = 



0) 



= 2.4x10-* [F/m] (ysO) 



|AC/A>| = 4.9x10"* [F/m] (y = 0) 



-1.0 -0.5 0 0.5 1.0 

VIBATION DISPLACEMENT y [iim] 



Inventor. Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23 122 



iO/538319 



FIG.6 



OUTPUT 
SIGNAL 



O 



+9 



601 



FIG. 7 



105 
102 



103 



101 
104 



OUTPUT 
^ SIGNAL 



INPUT 
SIGNAL 





I 



BIAS 

VOLTAGE 



Inventor: Kunihiko Nakamura et a!. . | 
MECHANICAL RESONATOR i I 

Atty. Docket No. M AT-8706US; Customer No. 23 122 | 



10/638319 



FIG.8 



801 



a1 



b1 



801 



c 



1/ 



801 



mrr 

a2 



77717 

b2 



801 



c2 



801 



801 



Inventor: Kunihiko Nakamura etaL ifly^^fl^iQ 
MECHANICAL RESONATOR i (8)^r^e^U«^A3^ 

Atty. Docket No. M AT-8706US; Customer No. 23 1 22 




Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No, MAT-8706US; Customer No. 23122 



10/538319 



FIG.IO 



o 



OUTPUT 
SIGNAL 



+9 



4 



1 ^ 






\ \ 



-<1 



[n^^ INPUT 
vi SIGNAL 



601 



FIG.llA 
FIXED END A 



0\ > r 




5^ 



FIG.llB 



Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23 122 



FIG.12 




FIG.13 



AUL=Q, I ACI Ay |=9.8 x lO'^ [F/m] (y=0) 

AUL=Q.05, I ACI Ay |=8.9 X lO-^ [F/m] 0^0) 

AUL=Q.\, I AC/ Ay |=7.3 x IQ-^ [F/m] (y^) 
' zlL/L=0.15, I ACI Ay |=5.7 x IQ-^ [F/m] (>^) 

/1L/L=0.2, I ACI Ay |=4.4 x IQ-^ [F/m] 0^0) 
(402 ^L=0, I ACI Ay |=3.1 X IQ-^ [F/m] 0;=0) ) 




-1.0 -0.5 0 0.5 1.0 

VIBRATION DISPLACEMENT y \\\xa\ 



Inventor; Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23 122 



10/538319 



FIG. 14 




FIG.15 



IX, 

o. 



O 
< 

< 
o 



0.04 



0.01 



AL/L=0, I AC/ Ay |=9.8 x lO-^ [F/m] (y=0) 
AL/L=0.05, I AC/ Ay \=9.2 x lO ^ [F/m] 0=0) 

AL/L=0.l, I AC/ Ay |=8.5 x lO-^ [F/m] Cy=0) 

AL/L=0.15, ] I AC/ Ay\=1.9 x IQ-^ [F/m] 0=0) 

AL/L=b.2, I JC/zly 1=7.1 X 10-9 [F/m] 0=0) 
^ AL/L=0.25, I zlC/ zly |=6.2 x lO-^ [F/m] 0^) 

zlL/L=0.3i \AC/ Ay\=5.2xlO-HF/m\(y=0) 



(402 ^L=0, MC/2I3; 1=3.1X10-9 [F/m] 0^0)) 



-1.0 -0.5 0 0.5 1.0 

VIBRATION DISPLACEMENT y [^m] 



Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23 122 



FIG. 16 




FIG.18A 



FIG.18B 



FIG.18C 




FIG.18D 



Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23122 



! £0/538319 



FIG. 19 




Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23 122 



,0/53831 




Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Atty. Docket No. MAT-8706US; Customer No. 23 122 



l0/t)38319 



FIG.21A 



FIG.21B 



FIG.21C 



FIG.21D 




16 



Inventor: Kunihiko Nakamura et al. 

MECHANICAL RESONATOR 

Alty. Docket No. MAT-8706US; Customer No. 23122 



10/538319 




FIG.23 




LogL 



